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(54) Title: MULTIMEDIA HIGH SPEED NETWORK 



(57) Abstract 

A system is provided implementing an extremely high speed link allowing selection of either twisted pair (or like media) 
and fiber media in a single local area network to provide a high speed multimedia local area network. A high speed transmission 
link for twisted pair, coaxial cable media or the like is provided including a transmitter with a conversion device for receiving fib- 
er optic data interface signals intended to drive a fiber optic data interface and for converting said fiber optic data interface sig- 
nals into high speed transmission link signals of a form suitable to drive a shielded twisted pair medium. A receiver is provided 
including reconversion means for regenerating the signal received from the shielded twisted pair medium back to an adequate sig- 
nal level. The transmitter conversion means includes a buffer cooperating with an equalizer and a filter for forming the high 
speed transmission link signal. The equalizer provides frequency domain compensation for the characteristics of the shielded 
twisted pair medium. The filter rejects signals outside a band of data signaling. The receiver reconversion means includes a filter 
connected to said twisted pair medium to reject signals outside a band of data signaling, a buffer for regenerating the signal re- 
ceived from the shielded twisted pair and filtration by said filter and regenerating the signal back to an adequate signal level and 
a low frequency restoration circuit which employs a decision feedback technique for the compensation of the media coupling cir- 
cuit's low frequency response. 
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MULTIMEDIA HIGH SPEED NETWORK 



BACKGROUND OF THE INVENTION 
I Field of the Invention 

The present: invention relates in general netv/cr 
imp lementations and r.ore particularly tc the Fiber Distributed Dat 
Interface (FDCI • defined by the ANSI X2T9.5 standard. 
Brief D escription of Related Prior Art 

10 The standard which defines FDDI operates cn pcir.t-tc-ccir. 

fiber optic links arranged to fora a ring. The data rate on thes 
links is 100 megabits per second, encoded to run at 125 megabauds 
Extremely high data rates are involved. Accordingly, the standar 
specifies only fiber optic media implementations of the netv/or 

15 given the extremely high data rate. 
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Lower speed networking standards have been specified to run 
on lower cost copper media. For example, IEEE standard 802.5 
specifies networks which are similar in concepi 10 the FDDI . These 
networks run at 4 or 16 megabits per second (3 or 32 megabauds 
5 after encoding) on a shielded twisted paid medium. This IEEE 
standard 802.5 also known as a token passing ring network may also 
be implemented as a series of point-to-point links connected t: 
form a ring. Other networks such as IEEE standard 802.3, alsc 
known as lOBase-T, specify an unshielded twisted pair medium for 

10 up to 20 megabaud signaling. 

Fiber optic media has some desirable aspects for communication 
systems. For example, fiber optic media provides high security as 
compared with copper media with its associated radiated emissions. 
Fiber media provides capacity for speeds up tc gigabauds. 

15 Additionally, fiber media may link distances up to two kilometers. 

Unfortunately, the costs associated with these media are very high. 

Copper media such as shielded twisted pair provides a much 
more cost effective solution for shorter links. Efficiency fcr 
shcrt links is extremely important as studies have shown that nos: 

20 links in a typical network are less than 100 meter- in length. 

Accordingly, the need to link distances up to two kilometers is 
often not a significant consideration. The high costs of the fiber 
media may often be a very great consideration. 
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SUMMARY AND OBJECTS OF THE INVENTION 

It is an object of the invention to provide a multimedia high 
speed network which offers users a choice of either fiber optic or 
shielded twisted pair media for implementing a fiber distributed 
5 data interface such that the user may choose the best, most 
practical or most efficient medium for each link of the network, 
based on cost/, link distance and other requirements. 

It is a further object of the invention to provide a high 
speed network which employs shielded twisted pair media for one cr 

10 ■ more links of the network and which operates at FDDI rates z : up 
to 12 5 megabauds. 

According to the invention, a high speed transmission iir.K is 
provided for twisted pair, coaxial cable media or the like 
comprising a transmitter with conversion means for receiving fiber 

15 optic data interface signals intended to drive a fiber cptic 'da::; 

interface and for converting the fiber cptic data interface signals 
intc high speed transmission link signals of a fcrr. suitable :: 
drive a shielded twisted pair medium. The transmitter ccnver'sicr. 
means includes a buffer which receives the fiber cptic cat". 

20 interface signals and converts the signals ir.tr siq-sl: suitable 
to drive a shield twisted pair medium via an equalizer and filter. 
The equalizer provides frequency domain compensation for tne 
characteristics of the shielded twisted pair medium. The filter- 
rejects signals outside the band of the data signaling. ' The 

25 transmitter further includes a balancing circuit for receiving the 
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resulting signal from the conversion means and fcr coupling the 
converted signals onto a shielded twisted pair and for ensuring 
signal balance on the two twisted wires of the medium for promoting 
good signal quality and also reducing radiated emissions. A 
5 receiver is provided which includes a filter, a buffer, a lov; 
frequency restoration circuit and a signal detect circuit. The 
filter serves mainly to reject signals outside the band of the data 
signaling. The buffer receives signals from the -filter and serves 
to regenerate the signal received from the shielded twisted pair 

10 medium back to adequate signal levels. The lov: frequency 
restoration circuit is a decision feedback equalizer which 
compensates for the loss of the lov; frequency signal content due 
to transformer coupling to the media. This is essential, since the 
line coding of the FDDI contains significant energy transmitted at 

15 very lov/ frequencies. The signal detect circuit receives the signal 
from the buffer and distinguishes between the presence and absence 
of an input signal. The output of the signal detect circuit is a 
logical indication of signal presence. 

According to a preferred embodiment of the invention, the 

20 transmitter buffer employs a single emitter-coupled logic gate-, 
with impedance matching performed at its output terminals. The 
equalizer is implemented with fixed, discreet passive circuit 
elements. The equal-izer may also be implemented including digital 
equalization. The filters are preferably implemented with discreet 

25 passive components. According to a preferred form of the 
invention, the balancing circuit is implemented with a transformer 
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arrangement. 

According to the preferred embodiment, the receiver filter is 
implemented with discreet passive • components . The receiver buffer 
is implemented in the preferred embodiment with cascaded line 
5 receivers designed in the emitter-coupled logic technology. 

The low frequency restoration circuitry is preferably 
implemented using a high-pass filter, a buffer and a low-pass 
filter. The combined attenuation of the two filters at any 
frequency must be high enough so the loop gain (consisting of the 

10 receiver buffer, a resistive attenuator at the input to the high- 
pass filter, the high-pass filter, the low frequency restoration 
buffer, the low-pass filter and the resistive attenuator at its 
output) must be less than unity (in order that oscillations may not 
occur) (positive feedback) . At the same time the low frequency 

15 response of the feedback must be high enough tc compensate for the 
lost signal in the transformers. The conflict is solved by the 
limiting of the buffer at the presence of the received signal. 
This saturation masks the high-pass filter response and leaves the 
low-pass filter as the only effective filter of the feedback. At 

20 the signal absence the buffer is in the linear r.cde , the high-pass 
filter is effective and thus the loop gain is much less than unity. 

The signal detect circuit is preferably implemented using a 
peak detector circuit known from the emitter-coupled logic 
technology, followed by a buffering gate. 

25 According to another feature of the invention, a high speed 

modular networking concentrator is provided both for shielded 
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at high frequencies than Ethernet or Token Ring signals, 
addition, the coding scheme used for FDDI has much more energy at 
low frequencies than the coding schemes used for Ethernet or Token 
Ring. Thus, the twisted-pair FDDI link must not only provide 
5 superior high-frequency performance, but must also provide better 
low- frequency performance than that required by either Ethernet or 
Token Ring. 

The invention comprises a transmitter with conversion means 
for receiving fiber optic data interface signals intended to drive 
10 a fiber optic data interface- and for converting the fiber optic 
data interface signals into high speed transmission link signals 
of a form suitable to drive a twisted pair medium. The 
transmitter conversion means includes a buffer which receives the 
fiber optic data interface signals and converts the signals into 
15 signals suitable to drive a twisted pair medium via the equalizer 
and filter. The equalizer provides frequency domain compensation 
for the characteristics of the twisted pair medium. The filter 
rejects signals outside the band of the data signaling. The 
transmitter further includes a balancing circuit for receiving the 
20 resulting signal from the conversion means and for coupling the 
converted signals onto a twisted pair and for ensuring sigr.al 
balance on the two twisted wires of the medium for promoting good 
signal quality and also reducing radiated emissions. A receiver 
is provided which includes a filter, a buffer, a low frequency 
25 restoration circuit and a signal detect circuit. The filter serves 
mainly to reject signals outside the band of the data signaling. 
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The buffer receives signals, from the filter and serves tc 
regenerate the signal received from the twisted pair medium back 
to adequate signal levels. 

While the twisted-pair cable itself has excellent transmission 
5 characteristics at low frequencies, the method coupling to the 
cable degrades the low-frequency response significantly. In order 
to provide electrical isolation and insure good signal balance, 
magnetic transformers are used to couple signals onto twisted-pair 
cables. These transformers generally have high loss at very low 
10 frequencies. 

Compensation of the low- frequency response is a subtle probler. 
which cannot be addressed as conveniently as the high-frequency 
equalization problem. Failure to address this problem will degrade 
link performance, particularly when data patterns containing 
15 significant amounts of low-frequency energy are transmitted. 

The low frequency restoration circuit is a decisicr. feedback 
equalizer which compensates for the loss cf the low frequency 
signal content due to transformer coupling tc the media. This is 
essential, since the line ceding cf the FDD I contains significant 
20 enercy transmitted at verv low frequencies. The signal deter- 
circuit receives the signal from the buffer and distinguishes 
between the presence and absence of an input signal. The output 
of the signal detect circuit is ■ a logical indication of signal 
presence. 

25 According to a preferred embodiment of the invention, the 

transmitter buffer employs a single emitter-coupled logic gate, 
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with impedance matching performed at its output terminals. The 
equalizer is implemented with fixed, discreet passive circuit 
elements. The equalizer may also be implemented including digital 
equalization. The filters are preferably implemented with discreet 
5 passive components. According to a preferred form of the 
invention, the balancing circuit is implemented with a transformer 
arrangement . 

According to the preferred embodiment, the receiver filter is 
implemented with discreet passive components. The receiver buffer 
10 is implemented in the preferred embodiment with cascaded line 

receivers designed in the emitter-coupled logic technology. 

The low frequency restoration circuitry is preferably t 
implemented using a high-pass filter, a buffer and a low-pass 
filter. The combined attenuation of the twc filters at any 
15 frequency must be high enough so the loop gain f consisting of tne 

receiver buffer, a resistive attenuator at the input to the r.ig::- 
pass filter, the high-pass filter, the lew frequency restoration 
buffer, the low-pass filter and the resistive attenuator a*: its 
output; must be less than unity ( in order tnat oscil iatio" may net 
20 occur (positive feedback., . At the same time tne lew frequency 

response of the feedback must be high enough tc compensate for the 
lost signal in the transformers. The conflict is solved by tne 
limiting of the buffer at the presence of the received signal. 
This saturation masks the high-pass filter response and leaves the 
25 low-pass filter as the only effective filter of the feedback. At 
the sianai absence the buffer is in the linear mode, the high-pass 
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filrer is effective and thus the loop gain is mucn less than unity. 

The signal detect circuit is preferably implemented using a 
peak detector circuit known from the eir.i tter-coupled logic 
technology, followed by a buffering gate. 

According to another feature of the invention, a high speed 
modular "networking concentrator is provided both for twisted pair 
and fiber optic connections on a user selectable and 
interchangeable basis. This structure allows the user or designer 
of an FDDI network to configure each link individually, for either 
fiber optic or twisted pair media. The arrangement includes a 
concentrator plat: err. providing a base into wr.icn a use;" ~ ?. y 
install modules serving the desired connection needs. The 
concentrator platform includes power and central ocntrci means for 
providing power and central control t: installs- modules. Med;:: 
dependent modules are provided wherein each media dependent r.cdu 1 o 
offers eitr.er a fiber opt;: cr t w i s t e d pair ::r.p.e:::: r for 11: 
megabaud data rates. The arrangement employs tne h i g r. speed 
transmiss icr. link for implementation cf the- twisted pa i r link::. 
The arrangement allows the user to flexibly configure network ~ : 
include both t y pe s c f link. 

The various features cf novelty which characterize z r. 
invention are pointed out with particularity in the claims annexed 
to. and forming a part of this disclosure. For a better 
understanding of the invention, its operating advantaaes and 
specific objects attained by its uses, reference is made to tne 
accompanying drawings and descriptive matter in which a preferred 
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embodiment of the invention is illustrated. 

BRIEF DESCRIPTION OF T HE DRAWINGS 

In the drawings: 

Fig. 1 is a schematic view showing a multimedia high speed 
network according to the invention; 

Fig. 2 is a schematic view showing a concentrator platfcrrr 
with media dependent module slots for media dependent modules; 

Fig. 3 is a schematic view showing a high speed transmission 
link according to the invention; 

Fig. 4 is a schematic view of a high speed transmission link 
transmitter according to the invention; 

Fig. 5 is a schematic view of a high speed transmission lin> 
receiver according to the invention; 

Fig. 6 is a circuit diagram of the high speed transmissior 
link transmitter according tc the invention; and 

Fig. 7a is a circuit diagram of a part of the high spee: 
transmission link receiver according to the invention. 

Fig. 7b is a circuit diagram of another part of the hign spee 
transmission link receiver shown in Fig. 7a. 

Fig. 8a is a diagram illustrating a logic "one" pulse 33 th 
input waveform to the transmitter (input transmit pulse); 

Fig. 8b is a diagram illustrating the output waveform, showin 
a logic "one" pulse conditioned by the buffer, equalizer and filte 
(output transmit pulse) ; 
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Fig. 8c is a diagram illustrating the transr.itrer "eye 
pattern" (illustrating all possible combinations of tiransr.it: data 
patterns superimposed on one another) ; 

Fig. 9a is a diagram illustrating the eye pattern input tc the 
5, receiver after transfer through 100 m of a typical twisted pair 
cable; and 

Fig. 9b is a diagram illustrating the eye pattern output c :' 
the receiver with the input as shown in. Fig. 9a. 

10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to the drawings in particular, the- inven:::: 
embodied therein depicted generally in Fig. 1 comprises a first 
high speed transmission link 10, a second high speed transmission 
link 11 , a third high speed transmission link 14 and an Nth higr. 

15 speed transmission- link 16. Each of the transmission links is 
connected to a remote station such as remote station A desiar.oted 
by 18. remote station B designated 2 C , remote station 2 desicnatei: 
2 2 ?. n d remote station )« designated 24. Accord i no to the i r.ver. . 
eacr. of tne links 1C, 12, 14 ar,d 16 are connected to a oencentrat o r 

20 platform generally designated 26. The ccn centra t o r clatferr I 
includes a plurality of module slots 28 and is oonne.oted tc eaor. 
link by one of a plurality of media dependent modules 20 such as 
twisted pair module 38 or fiber module 31. 

Each of the links 10, 12, 14 and 16 is of a length depending 

25 upon the distance between the associated station and the 
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concentrator platform. According to the example shown in Fig. I. 
the first link 10 is formed using shielded twisted pair media (or 
other such media with similar characteristics such as coaxial 
cable) . The second link 12 is also formed using shielded twisted 
5 pair media. To highlight important aspects of the invention, in 
the example of Fig. 1 the third link 14 is provided using fiber 
optic media. The Nth link 16 may of course be shielded twisted 
pair or fiber optic media. 

As shown in Fig. 2, the concentrator platform 26 provides 
10 connection needs for the various slots 28 to which the modules 30 
are connected. Each slot connects to connecting channels 36 
including e control/power channel and preferably three data 
channels. The concentrator platform 26 includes at least one power 
supply 32 supplying power to the installed nodules 30. The 
15 concentrator platform 26 also includes central centre! means 2-; 

providing central control of the installed modules over one or a 
plurality of connecting channels 36. Each media dependent module 
30 is connected to a link (10, 12, 14, 16) and • is adapted for the 
specific media of the connected link. According to a preferred 
20 embodiment of the invention, the i^edia dependent module may either 
be fiber optic module or shielded twisted pair module fcr IZI 
megabaud data rates. In the case of the twisted pair links, the 
arrangement uses the high speed transmission link arrangement 
described below in detail. This allows the user flexibility ir. 
25 configuring networks so as to include both types of link as shown 
in the example of Fig. 1. 
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Fig. 3 shows a station such as station A connecied :o a medic- 
dependent module (a shielded twisted pair module} 23 via the 
shielded twisted pair link 10. 

As seen in Fig. 3 each of the twisted pair media dependent 
5 modules such as module 38, includes a receiver 40 and transmitter 
42 for the high speed transmission link according to the invention. 
Each of the stations, such as station A designated IS , which is 
connected by a shielded pair link such as link 10, includes a 
receiver and transmitter for the high speed transmission link 

10 according to the invention. The high speed transmission link shown 
in Fig. 3 allows implementation of a 125 megacaud link over a 
shielded twisted pair media. 

• As seen in Fig. 4, the high speed trar.sr.issicr link 
transmitter includes a buffer 5C which receives fiber optic d a 1 7; 

15 interface signals intended tc drive a fiber optic data interface . 

The buffer converts the signals intc a high speed trar.sr.issicr. lir..- - . 
twisted pair signal suitable tc drive a shielded twisted pair 
medium link via an equalizer 52 and a filter 54. According :: tr.e 
preferred embed inert , the buffer includes a single er.i tter-ccup led 

20 icaic gate witr. impedance matching performed t its 
terminals 58 . 

The buffer acts as other standard buffers such that the. signal 
at the output terminals 5S is clearly either a zero or a 1 
expressed, for example, as zero or 5 volts. For example, where a 
25 zero signal or low signal is set at zero volts, signals which are 
close tc zero volts are zero volts at output terminals 58 and where 



BNSDOCIO <WO 920134flA2 I > 



WO 92/01346 4) ^ PCT/US9 1/03728 

-14- 

a high signal or 1 signal is set at 5 volts, signals near to 5 
volts are emitted as 5 volts at the output terminal 58. 

The equalizer 52 provides frequency domain compensation for 
the characteristics of the shielded twisted pair media. According 
5 to the preferred embodiment, the equalizer is provided employing 
fixed, discreet passive circuit elements. An alternative 

implementation could be provided including digital equalization. 

The filter 54 primarily rejects signals outside the band o: 
the data signaling. According to a preferred arrangement, the 
10 filter is formed with discreet passive components. The signal is 

then fed to a balancing circuit 60 via equalizer 52. The balancing 
circuit couples the signal onto a shield twisted pair such as the 
shielded twisted pair link 10. The balancing circuit ensures 
signal balance on the two twisted wires of the medium. This 
15 promotes good signal quality. According to a preferred embodiment, 
the balancing circuit is formed with a transformer. 

Fig. 6 shows a preferred layout of the transmitter according 
to the preferred invention. The values of the individual 
components shown in Fig. 6 will necessarily vary according to th~ 
20 impedance of the medium selected. For example, various impedances 

for twisted pair and coaxial media are commonly used, including 5C. 
75, 78, 93, 100 and 150 ohms. 

According to an implementation of the invention using 150 ohm 
twisted pair wire, the buffer was implemented wherein capacitor CA 
2 5 is 0.01 uF (micro Farads), resister Rl is 82 ohms, resister R3 is 
82 ohms and capacitor C5 is 0-01 uF. These are connected at VCC1 
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to capacitor CI of 10 uF, capacitor C2 of 0.01 uF, capacitor C3 at 
0.1 nY , capacitor C6 at 0.01 m and capacitor C7 of 1,000 PF (Pico 
Farads, connected across an inductor LI (F-BEADS) to VCCINTX of 
positive pins PIS, P19, P20, P21 and negative pins P15, P16, PIT 
5 and P22 (connected to ground). The DATAIN+ (pin P12 ) is connected 
by resistor Rl to VCC1 and to gate 100 (m 1-MC10E11603-XX) througn 
capacitor C15 -pf 0.01 n and connected to ground over resistor R2 
of 132 ohms. The DATAIN + terminal is connected through capacitor 
CIS of 0.1 uF and resistor R5 of 2K ohms to VBB1. The DATA IN - 

10 terminal is connected to VCC1 over resistor R2 , connected to ground 
over resistor R4 of 132 ohms and connected tc gate 1 0 C over 
capacitor C16 of 0.1 p.. The DATAIN - terminal is connected tc 7EB1 
through capacitor C16 over resistor R6 of 2K ohms. VBE1 is 
connected to pin 14 and connected to ground througn capacitor C2~ 

15 of 0.1 uF and capacitor CS of 0.01 uF. 

According t: the implementation using If' cr.r tvisted '' pa i r 
medium, the filter 54 is formed for passing signals vithir. the data 
band. This may be implemented for the 150 ohm. v; ire v;itr. signals 
from terminals 55 being connected to ground over resistor of 33 1 

20 ■ chrs and resistor R£ of 330 ohms. The filter is alsc composed of 
resistors R9 of 6c ohms, resistor R10 of 65 ohms, capacitor C1T a: 
10 picofarads, capacitor CIS of 10 picofarads , capacitor C19 cf 4 
picofarads, capacitor C20 of 4 picofarads, capacitor C21 cf 10 
picofarads, capacitor C22 of 10 picofarads, inductor L3 of 6? 

25 nanohenries and conductor L4 of 68 nanohenries. The signals after 
being filtered by filter 54 are received by egualizer 52. 
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Equalizer 52 enhances certain aspects of the signals given the 
fact that certain aspects of the signals will be attenuated when 
passed through the twisted pair wire such as the twisted pair 
medium of 150 ohms used as an example. With such a 150 oh", twisted 
pair medium, the equalizer includes capacitor C23 of 51 picofarads, 
capacitor C25 of 1,800 picofarads, capacitor C24 of 5 picofarads, 
capacitor C26 of 1,800 picofarads. The arrangement includes 
resistor Rll of 75 ohms, resistor R12 of 75 ohms,, resistor R13 of 
75 ohms, resistor R14 of 430 ohms, resistor R15 of 110 ohms, 
resistor R16 of 110 ohms, resistor R17 of 100 ohms, resistor R1S 
of 39 ohms and resistor R15 of 39 ohms and an inductor L5 of 56G 
nanohenries. 

The balancing circuit 60 is employed whereir. the transformer 
110 is coupled on one side to the equalizer 52 with a central 
terminal connected to VBB1 which is connected to ground over 
capacitor C10 of 0.1 uF and CI- of 1,000 picofarads. The opposite- 
side of transformer 110 is connected tc terminal TX - of the 150 
ohm twisted pair medium and TX - cf the 150 oh- twisted pair medium 
with a center contact connected to ground over capacitor CI 2 cf 
1,000 picofarads and capacitor C14 of C.l n7 . -Explain gates, amps 
shown in figure 6 and capacitor CSG , C52 and C54 connected tc J13, 
J14 and J18 ] . 

Fig. 8a shows a- logic "one" pulse as an input waveform tc the 
transmitter 40. This logic "one" pulse is an electrical data 
25 signal in the form intended to drive a fiber optic data interface. 

This input waveform is conditioned by the buffer 50, the equalizer 
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52 and the filter 54 to provide a logic "one" pulse output waveform 
as shown in Fig. 8b. Fig. 8c shows the transmitter "eye pattern". 
THe transmitter "eye pattern" shown in 8c illustrates all possible 
combinations of transmit data patterns superimposed on one another. 
5 As seen in Fig. 5, the receiver includes a filter 66, a buffer 

68, a low frequency restoration circuit 6g and a signal detect 
circuit 70. 

The filter 66 again serves mainly to reject signals outside 
the band of data signaling. The implementation may again be by 
10 using discreet passive components. 

The buffer 6£ receives the signal frcr. the filter and serves 
tc regenerate the signal received from the shielded tv;isted pair 
medium back to adequate signal levels. According to the preferred 
embodiment, the buffer is implemented with cascaded line receivers 
15 designed in emitter-coupled logic technology. The low frequency 
restoration circuit 69 senses the data at the receiver output. 
This acts tc high-pass filter the data signal in order tc prevent 
a linear gain in the loop, then re-buffers the data, in order tc 
get rid' of the hign-pass filter effect at tne signal presence, ar.z 
20 filters the data using a low-pass filter v;ith a complementary 
response tc that of the twc transformers in the media interface. 
The filter output, equal to the lost low-frequency signal content, 
is fed to the receiver buffer 68 through a resistive attenuator 
which matches the media low frequency attenuation. 
25 The signal detect circuitry 70 is coupled to the output of the 

buffer 68 and distinguishes between the presence and absence of an 
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input signal. The output of the signal detect circuit is a logical 
indication of signal presence. The implementation of the function 
in the preferred embodiment employs a peak detector circuit using 
the emitter-coupled logic technology, followed by a buffering gate. 
5 Figs. 7a and 7b show in further detail a preferred layout of 

the high speed transmission link receiver according to the 
invention. The individual components have values which will 
necessarily vary according to the impedance and medium type 
selected for the transmission link. 
10 For the example using the 150 ohm twisted pair medium, the 

balancing circuit 60 of the receiver receives data from lines RX- 
and RX- and employs a transformer 120 connected at one side to the 
terminals RX- and RX- and at another side tc the filter 66. A 
central terminal of the transformer 120 is connected co VBE2 and 
15 to ground over capacitor C4S of 0.1 uF. VBB2 is connected tc 
ground over capacitor C25 of 0.01 uF. 

For the 150 ohm twisted pair mediuir., filter 66 includes 
capacitor C39 of 4 picofarad and capacitor C40 of 4 picofarads and 
capacitor C3S of 5 picofarads, capacitor C41 of = picofarads, 
20 inductcr L~ and LB of 68 nanohenries and resistors P.Z1 of 150 ohms. 

resistor R36 of 160 ohms and R25 of 160 ohms. Each of the output 
terminals 122 and 124 of filter 66 are connected to the feedback 
terminals of the low frequency restoration circuit 69 (see Fig. 
7b) . 

25 The terminals 122 and 124 are connected to gate 13C 

(MC10E11603-XX) . The outputs of this gate are connected to an 
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arrangement including resistor R22 of 330 ohir.s connecting the 
output to ground, resistor R23 of 330 ohms connecting the other 
output to ground, resistor R24 of 16K ohms connected tc VBE2 , 
capacitor C42 of 0.1 ^F, capacitor C43 cf 0.1 ^F, resistcr R4S of 
5 100 ohms, resistor R25 of 16K ohms connected to the VBB2 ana 
connected to ground via capacitor C37 of 0.1 jxF. The signal is 
then passed through gate 140 to DATAOUT+ pin Pll and DATAOUT- pir. 
P10. The signals from the DATAOUT+ line and the DATAOUT- lines are 
fed back through low frequency restoration circuit 69. The DATOUT- 
10 and the DATAOUT- lines are also connected to a signal detect 
circuit TC. . 

According to the implementation using 150 ohr. twisted pair 
mediur., the signal detect circuit for the 150 ohr r.ediur 
implementation in connected to the DATAOUT- terminal tnrougn 

15 capacitcr C44 cf 0.1 uF and resistcr R26 of 1£0 onr.s . The DATAOUT- 
terrinai is connected through capacitcr C45 cf 0.1 _F ar.: ever 
resister R2~ cf ISO ohms. These resistcrs R2 6 ar.:; F.2~ are 
connected tc input terminals 142 and 144 cf gate ; = ; . n r. •: 
terminals 142 and 144 are bridged by resistcr R 2 1 c: I : rr.rr. Tr.c- 

2_0 terminal point 142 is connected to VC22 across resistcr ?.Z : z : 1 . 3 Y 
onms v;h:cr. is connected to ground by capacitcr CI: c: li :.?*. 
capacitor C29 of 0.1 mF, capacitor C33 of 1,000 picofarads., 
capacitor C32 of 0.01 uF, capacitor 630 of 0.1 uF and capacitcr C22 
of 1,000 picofarads and across inductor L6 (F-BEADS) to VCCINRX cy 

2.5 positive pins P3 , P4 , P9 and negative pins PI, P5 and P0 connected 
to ground. Terminal 144 is connected to ground over resistor R20 
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of 7 . 5K ohms. The output terminals of gate 150 are connected tc 
the input terminals of gate 160 by an arrangement including a 
resistor R32 of 2K ohms connecting an output terminal of gate 150 
to ground, a resistor R31 of 2K ohms connecting the other output 
terminal of gate 150 to ground which is also connected to ground 
through capacitor C46 of 4,700 picofarads and including resistor 
R33 of 2K ohms, resistor R34 of 2K ohms and capacitor C47 of 4,700 
picofarads. The output of gate 160 is the signal detect positive 
and negative terminals - SD+ and SD-- [Explain capacitor C36, C5i 
and C53 and terminals J12 and J17}. 

The low frequency restoration circuit 69 is connected to the 
DATAOUT- and the DATAOUT- terminals. The connecticn of the 
DATAOUT-r terminal to an input terminal cf gate 170 is made over 
resistor 47 of 180 ohms and through capacitor 4£ of 1 llF and the 
other terminal of gate 170 is connected to the DATAOUT- terminal 
over resistor R46 of 1B0 ohms and through capacitor C49 of 1 uF . 
The plus input 172 of gate 170 is connected tc VBEI through 
inducted L10 of 5.6 microhenries whereas the minus terminal 17- c: 
gate 170 is connected tc VBE2 throucr. the inductcr L9 c: 5 . •■- 
microhenries with the plus and minus terminals 17: , 174 being 
bridged by a resistor R45 cf 100 ohms. The output cf gate 17C is 
connected to the input terminals 122 and 124 of gate 130 by an 
arrangement including resistor R37 of IK ohm, resistor R38 of 100 
ohms, resistor R40 of IK ohr. , resistor R39 of 100 ohms [please 
confirm this value], resistor R40 of IK ohm, resistcr R4 1 cf 22 
ohms, resistor R42 of 330 ohms, connected to ground, resistor R42 
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of 22 ohms, resistor R44 of 330 ohms, connected to ground, and 
capacitor C50 of 0.1 uF and capacitor C51 of 2.2 uF. 

The input to the receiver after transfer through 100 - of 2 
typical twisted pair cable is shown in Fig. 9a. This is a 
representation of all possible combination of receive data patterr. 
superimposed on one another. The degree of opening of the "eye- 
is an indication of the ability of the receiver to accurately 
recover the data. Fig. 9b shows the eye pattern output of the 
receiver based on the input as shown in Fig. 9a. 

While a specific embodiment of the invention has been shcv.-r. 
and described ir. detail tc illustrate the application of tr.o 
principles of the invention, it will be understood that the 
invention nay be embodied otherwise without departing fror. such 
principles. 
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What is Claimed is: 

1. An extremely high speed transmission link system fcr a 
medium selected from twisted pair, coaxial cable media cr the like, 
comprising: a transmitter including conversion means for receiving 
fiber optic data interface signals intended to drive a fiber optic 
data interface and for converting said fiber optic data interface 
signals into high speed transmission link signals of a forr. 
suitable to drive a medium selected; and, a receiver including 
reconversion means for regenerating the signal received fron the 
shielded twisted pair medium back to an adequate signal level. 

2. An extremely high speed transmission link sysier. according 
tc claim 1 wherein said conversion means includes a buffer 
cooperating with an equalizer and a filter fcr forming said high 
speed transmission link signal, said equalizer providing frequency 
domain compensation for the characteristics of the shielded twisted 
pair medium, said filter rejecting signals outside a band of data 
signa 1 ing . 

3; An extremely high speed transmission link system according 
tc claim 2, wherein said transmitter further includes a balancing, 
circuit fcr coupling a signal frcr. said filter ontc the shields:: 
twisted pair medium, said balancing circuit ensuring signal balance 
on the two twisted pair wires, promoting good signal quality and 
reducing radiated emissions. 

4. An extremely high speed transmission link system according 
to claim 1, wherein said receiver reconversion means includes a 



Qwcrvvirv ^wrt oomiiAio i ,» 



WO 92/01346 




PCT/US9 1/03728 



filter connected to said twisted pair medium to reject signals 
outside a band of data signaling and a buffer for regenerating the 
signal received from the shielded twisted pair back to an adequate 
signal level. 

5. An extremely high speed transmission link system according 
to claim 1, wherein said receiver includes low frequency 
restoration circuit means for enabling proper functioning even with 
the most un-balanced FDDI signal present, while keeping the 
benefits of the balancing circuits for coupling of the signal cc 
and from the copper media. 

6. An extremely high speed transmission link system according 
to claim 1, wherein said receiver includes signal detect circuit 
means for distinguishing between the presence and absence cf an 
input signal . 

7. An extremely high speed transmission link system according 
to claim 1, further comprising a concentratcr platrcrr- including 
slots for receiving media dependent modules, said media dependent 
modules being connected to one of fiber optic cr shielded twisted 
pa ir media . 

c. An extremely high speed transmission link system acccrdinc 
tc claim 6, wherein said concentrator platform includes signs- 
channels connected to said modules and a control means fcr 
controlling connections between said modules. 

9. An extremely high speed transmission link system according 
tc claim 6, wherein said concentrator platform includes power 
supply means for supplying power to installed modules. 
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